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rurPOTEPMH^ECKHE YCJIOBHH PA3BHTHH 
IIPEHMArHHAJILHblX <PA3 JJBYX BHftOB BJIOX 
EOJILIHOH IIECHAHKH 

H. T. TepacHMOBa 

rypteBCKaa npoTHBOHyMHaa CTaHi];HH 

3KcnepHMeHTajibHO npocjie>KeHO pa3BHTHe 6 jiox Xenopsylla skrjabini u X. nuttalli 
b npep;ejiax TeMnepaTyp ot 8 p;o 35° h othochtgjibhoh BJiaamocTH ot 35 #0 100%. YcTaHO- 
BJieHLi HanOojiee 3$$eKTiiBHBie ycjiOBHH pa3BHTHH h onTHMajibHLie 3HaaeHHH £jih Haakon 
$a3Li h hh^hhh H Bepxmm npeftejm, 6jiH3KHe y o6ohx BHflOB. X. skrjabini cnocoOeH pa3- 
BHBaTBca b 6ojiee innpoKHx npe^ejiax otkjiohghhh ot onTHMajiBHLix 3HaaeHHH o6ohx $aK- 

TOpOB. 

IIInpoKo H3BecTHO HCKJiiOTHTejibHoe 3HaneHHe 6jiox Sojibihoh necnaHKH 
(Rhombomys opimus Licht.) Kan nepeHOCHHKOB B036y#HTeJiH nyMLi, cpe^n 
KOTopLix 6jioxh po,o;a Xenopsylla nrpaiOT rjiaBHyio 3nH300TOJiorHHecKyio pojit 
b nycTLiHHLix npnpoftHLix onarax, r^e ochobhlim HOCHTejieM nyMLi hbjihiotch 
nec^aHKH. B HHCJie bh^ob po^a Xenopsylla EnSHKOBa h ^pyrne (1963), Ho- 
BOKpemeHOBa h Ky3Heu;oBa (1964) BLi^ejiniOT X. skrjabini Kan HanSojiee 
3(J)(J)eKTHBHoro nepeHOCTOKa B036yAHTejin nyMLi. 

H3BecTHO, hto pa3BHTne HacenoMLix nponcxo^HT b onpeAeJieHHLix rnrpo- 
TepMH^ecKHx npe^ejiax (KomamraKOB, 1938, 1946). IIo Ha6jiio,n;eHHHM Btli- 
toboh h JleoHOBOH (1965), ^ame He^ojiroBpeMeHHoe npeStiBaHne nip, jihhh- 
hok h KyKOJioK X. gerbilU minax npn 8—10° npHBO^HT k 3aMeTH0My conpa- 
meHHio nncjia OTpo^HBinnxcH HMaro, a ^JiHTejibHoe ^encTBHe (cBtiine 15 ftHeii) 
noHH>KeHHOH TeMnepaTypLi BLi3LiBaeT nojiHyio rnSejib pa3BHBaioii],HxcH oco- 
6eii. BepxHHM noporoM pa3BHTHH X. g. minax 0Ka3ajiacb TeMnepaTypa 32—33°. 
PaHee npoBe^eHHBie HaMH nccjie^OBaHHH noKa3aJin, hto onraMajitHLie ycjio- 
bhh 3aBepineHHH MeTaMop(J)03a 6jiox X. skrjabini co3,u;aiOTCH npn 75—80% 
othochtgjibhoh Bjia>KHOCTH cpeALi b npe,o;ejiax 15—30°. B bthx ycjiOBHHx ot 
ninja ,o;o HMaro pa3BHBaeTcn 86.6—92% ocoSeii, a oSiijan npo,a;oji>KHTejiBHOCTB 
pa3BHTHH cocTaBJiaeT ot 89.5 ro 28 cyTOK (repacnMOBa, 1966). 

Ha Sojibhioh necnaHKe, oGHTaiomeii b nycTLiHHLix jiaH,n,Hia(|)Tax lonmoro 
MaHrLiHiJiana, ionmoro YcTiopTa h 3ana^HOH TypKMeHHH, napa 3 HTnpyiOT 
6 jioxh X. nuttalli , hbjihhcb 3,n;ecB oahhm h 3 ^OMHHHpyiOHjHX bh^ob y necna- 
hok (neTpoB h ,n;p., 1963). CBeAeHHii no Snojiornn 3Toro BH^a b jiHTepa- 

Type He HMeeTCH. H3yneHHio 3KOJiornnecKHx ocoSeHHOCTeii Hanlon (J>a 3 Li 
pa3BHTHH X. skrjabini h X. nuttalli nocBHiijeHa Hama 3 KcnepHMeHTajibHaH 
paSoTa. 


MATEPHAJI H METOflHKA 

B ontiTax HaMH Hcnojib30BaHLi 6 jioxh, nojiynemiLie b HHceKTapHH. Pa3- 
Be^eHHe 6 jIOX npOH3BO^HJIH B OIJHHKOBaHHOM HHJHKe (ftJIHHa 1.5 M, 

nmpHHa 0.5 m, BBicoTa 0.75 m) c 3an;eMeHTHpoBaHHLiM ^hom h ceTnaTOH KpLirn- 
koh. CpeftHHH nacTb nn^HKa OT^eJieHa KpynHoii ceTKoii, b 3toh nacra pa3BH- 
Bajiacb ocHOBHan Macca 6 jiox. BoKOBLie nacra nn^HKa cooSnjajmcB y3KHM 
Kopn^opoM, 3Aecb o6HTajin necnaHKH. B TaKOM mijHKe-HHceKTapHH cboSo^ho 
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(6e3 BOpOTHHHKOB) >KHJIH 2 SoJILHIHe neCHaHKH H npHHOCHJIH IIOTOMCTBO (3 — 
4 fteTeHLima). ^aa noAAep}KaHHH HeoSxo^HMOH BaaamocTH b cpeAHeii aacra 
aiijHKa HaBeniHBajin noaoTemja, a CBepxy KpLiniKy aiijHKa noKpLiBaan BJia>K- 
hlim KycKOM OAeaaa. B HHceKTapna Ha ab yx necaaHOK BLinycKajin 800 — 
900 mojio,h;lix 6jiox (cooTHomeHHe caMii;oB n caMOK 1:2), KOTopLie, Haxo- 
AacL c npoKopMHTejiaMH b TeaeHne 28—30 AHeii, AaBaan okojio 4 tlic. 6jiox 
HOBoro noKOJiemia npn TeMnepaType 20—24° n OTHOCHTeaLHOii BaaamocTH 
ot 75 ao 90%. CaeAyeT 3aMeTHTL, hto b ocemie-3HMHHH nepnoA, KorAa o6lih- 
hlih CBeTOBOH AeHL yAanHaan ao 18 — 20 aacoB aaeKTpnaecKHM ocBenjeHneM, 
npoAyKTHBHOCTB HHceKTapna 3HaanTejiLHO yBejiHHHBaJiacL (ao 6 tlic. 6jiox). 

MeTOAHaecKH pa6oTa 6mia npoBeAeHa no aHaaornn c HanrnMH Ha6aioAe- 
HnaMH 3a pa3BHTneM X. skrjabini (repacHMOBa, 1966). 

G ijeaLio onpeAeJieHna Hnamero h BepxHero npeAeaoB pa3BHTHa X. skrja¬ 
bini HaMH npocjie>KeHO pa3BHTHe ann;, jihhhhok h KynoaoK b ycjioBnax no- 
HH>neHHLix (6— 14°) h BLicoKHx (32—35°) TeMnepaTyp b npeAeaax 35 — 100% 
OTHOCHTejiLHOii BJia>KHOCTH. H3yaemie AHKJia pa 3 BHTna X. nuttalli npoBO- 
Ahjih npn TeMnepaType ot 8 ao 35° b npeAeaax toh me BJiaamocTH. B onLiTax 
6lljio ncnoaL30BaHO 6018 ann;, 5859 ananHOK, 4007 kokohob H3yaaeMLix 
bhaob 6aox. B naa^AOM onLiTe cocToaao ot 40 ao 200 oco6en. 

KPHTHMECKHE TEMIIEPATyPBI 
H nPE^EJIBI BJIA2KHOCTH PA3BHTHH X. SKRJABINI 

B ycjioBnax noHH^KemiLix noaoaoiTeaLHLix TeMnepaTyp (6— 10°) ToaLKO 
npn 8 — 10° n 75—92% OTHOCHTeaLHon BaaamocTH H3 126 ann; OTpoAnaocL 
HeSoaLinoe ancao (20—27%) ananiiOK Ha 34—40-n AeHL nocae OTKaaAKn, 
ho A^aLHeninero pa3BHTna nx He nponcxoAHao. JlnanHKH b 3thx ycaoBnax 
6Lian MaaonoABH>KHLi, b SoamniHCTBe cayaae norn6aan Ha BTopLie cyTKH, 
He nnTaacL. HeKOToptie ananHKH Haaaan nnTaTLca Ha 6—8-e cyTKH nocae 
BLixoAa H3 ninja, ho Bee ohh nnTaancL Maao n norn6aan b I — II CTaAnn Ha 
11 — 70-ii AeHL. B Apyrnx ycaoBnax Baanmocra npn noHHJKeHHOH TeMnepa¬ 
Type OTpo>KAeHHH ananHOK He HaSaiOAaaocL. 

CoAep>KaHHe amj b TeaeHne 15 cyTOK npn 8 — 10° n 75 — 80% OTHOCHTeaL- 
hoh Baa>KHOCTH He BLi3LiBaeT noaHoii nx rn6ean. H 3 hhx b onTHMaaLHLix 
ycaoBnax Ha 10-h AeHL noayaeHLi ananHKH (21.4%), ho OTpoamemiH HMaro 
He nocaeAOBaao. IIoaoBHHa bthx ananHOK CBHBaaa kokohli, b kotoplix 
BnocaeACTBHH 6Lian HaiiAeHLi MepTBLie BnoaHe o^opMHBmneca HMaro. Cae- 
AyeT OTMeTHTL, hto 26 ann;, co3peBHiHe h OTao>KeHHLie caMKaMH b ycaoBnax 
8—10°, a aepe3 5 cyTOK nepeHeceHHLie b TeMnepaTypy 20°, 3aBepiHHan b ho- 
blix ycaoBnax pa3BHTHe ao HMaro b 48% cayaaeB. 

JlnaHHKH Bcex CTaAHH, noayaeHHLie npn 20° h noMenjeHHLie b TeMnepa- 
Typy 8—10°, He 3aKOHanaH pa3BHTna ao HMaro. JIhhil cahhhijli H3 hhx, 
a HMeHHO nHTaxoiijHeca anaHHKH III CTaAHH, b bthx ycaoBnax CBHBaan ko¬ 
kohli, b kotoplix b AaaLHeiiHieM 6Lian HaiiAeHLi nornSniHe anaHHKH III CTa- 
Ahh nan npeAKynoaKH. EoaLHiHHCTBO ananHOK norn6aao b TeaeHne 7 —8 cy¬ 
TOK. IlHTaioiijHecH anaHHKH III CTaAHH, coAepa^aBHineca a° 10 cyTOK npn 
8— 10°, BnocaeACTBHH b onTHMaaLHLix ycaoBHax 3 aKOHanaH pa3BHTHe a° 
HMaro b 18 — 25% cayaaeB. JlnaHHKH III CTaAHH, y>Ke 3aKOHaHBiHHe nHTaHne, 
HepeAKO Tome CBHBaan kokohli b nepBLie cyTKH npe6LiBaHHa hx npn 8— 
10°, ho cnycTa 10 — 12 AHeii Bee ohh 6luih HaiiAeHLi norHSniHMH BHe kokohob. 

H 3 OAHOcyToaHLix kokohob, noMenjeHHLix b ycaoBnax noHH>KeHHOH TeM- 
nepaTypLi, anaHHKH BLixoAnan b nepBLie >Ke cyTKH h nornSaan, He CBHBaa 
Apyroro KOKOHa. H 3 2 — 4-cyToaHLix kokohob nocae 5-ahcbhoh 3kcho3hh;hh 
npn TeMnepaType 8 — 10° b onTHMaaLHLix ycaoBnax OTpoAnancL HMaro 
b 39.8% cayaaeB. Ilocae 20-AHeBHOH 3kcho3hh;hh 2-cyToaHLix kokohob npn 
TeMnepaType 8—10° HMaro He OTpo>KAaancL. Ilpn bckplithh 3thx kokohob 
b hhx 6luiR o6Hapy>KeHLi MepTBLie ananHKH, nan npeAKynoaKH. 

IIoBLiHieHHe TeMnepaTypLi ao 11 — 12.5° npn OTHOCHTeaLHOii Baanmocra 
cpeALi 75 — 80% h 92% OKa3aaocL SaaronpnaTHLiM ajih pa3BHTna ann;. 
B bthx ycaoBnax Ha 23—30-e cyTKH noayaeH blixoa 93 — 94% ananHOK. 
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^aJiLHeninee pa3BHTne 3th jihhhhkh npoxoAHjm y>Ke npn 13—14°. B pe- 
3yjiLTaTe b ycjioBHnx 11—14° 3aKOHTOJiH pa3BHTne ao HMaro 28—30% hhu, 
npn cpeAHen npoAOJDKHTeJibHOCTH Bcero pnKJia pa3BHTHH 100—106 cyTOK. 
HanMeHBinaH CMepTHOCTL b 3thx ycjioBHnx OTMe^eHa b $a3ax KyKOJiKH (7— 
7.4%) h HHpa (6—7%). B $a3e jihhhhkh CMepTHOCTL cocTaBHjia 55—68%; 
jihhhhkh norn6ajiH b SojibimiHCTBe cJiynaeB po nepBOH jihhlkh. 

Ilpn blicokhx TeMnepaTypax pa3BHTne 6jiox nuio npn 32° h othochtgjib- 
hoh BJia>KHOCTH 75—92%. Ilpn 3tom c noBLiniemieM pe^npHTa HacbiipeHHH 
HaSjiioAajiocb pe3Koe CHH>KeHHe (c 78 ao 18%) nncjia oco6en, 3aBepniHBniHx 
pa3BHTne ot anpa ao HMaro. Ilpn TeMnepaType 34° b Tex me ycjioBHnx BJia>K- 
HOCTH OKa3aJIOCb B03M07KHBIM JIHHIb 3M6pHOHaJIbHOe pa3BHTHe. H3 135 flip, 
C0Aep>KaBHiHxcH npn 34°, BbinjiOAHJincb jihhhhkh b 9—44.7% cJiynaeB, ho 
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Phc. 1. BjiHHHHe TeMnepaTypbi h BJianmocTH Ha pa3BHTne X. skrja- 
bini (ot HHH,a ao HMaro). 

A — pa 3 BHBiimecH oco 6 h (b %); E — OTHOCHTeJibHan BJiaamocTh (b %). 

TeMnepaTypa (b °G): 1 — 11 —14, 2 — 15—17, 3 — 20—22, 4 — 28— 

30, 5 — 32, 6 — 34. 

Sojibihhhctbo hx nornSjio b TeneHne nepBbix Tpex cyTOK, He nHTancb. Epn- 
HHH,bi nHTaioipHXCH ocoSeii nornSajiH Ha 5—10-e cyTKH, He jihhhh b cjieAyio- 
ipyio II CTaAHio. B ycjioBHnx othochtgjibhoh BJia>KHOCTH HH>Ke 75% npn 32 
H 34° BbIXOAa JIHHHHOK H3 HHp He HaSjIIOAaJIOCb. B 3THX yCJIOBHHX BJia>KHOCTH 
3M6pnoHajibHoe pa3BHTHe 3aBepmaeTCH jihhib b npeAeJiax TeMnepaTypHoro 
onTHMyMa — 15—30°. H 3 jihhhhok, noMeipemibix b ycJiOBHH TeMnepaTypbi 34°, 
He nojiyneHO hh oahoto KOKOHa. Ilpn stoh TeMnepaType Bee jihhhhkh 
>khjih He 6ojiee 10—12 cyTOK, b SojibimmcTBe cjiynaeB ohh th6jih Ha 2—3-e 

CyTKH. 

JIhhhhkh He oKyKJiHJiHCb h npn onTHMajibHbix TeMnepaTypax h BJia>K- 
HOCTH HH>Ke 55%, a npn 95 — 100% OTHOCHTeJibHOH BJia>KHOCTH CBHBaJIH 
KOKOHbl 25 — 3.6% JIHHHHOK, HO HMarO H3 HHX He OTpOTKAaJIHCb. KyKOJiKH 
0Ka3ajiHCb ctojib >Ke njiacTHHHbi no OTHomeHHio k BJia>KHOCTH cpeAH, KaK 
niipa, ho npn TeMnepaType 34° jihhib b oahom BapnaHTe onbrra Ha6jnoAajiocb 
OTpo>KAeHHe H3 kokohob 26% ocoSeii, OAHaKo ohh nornSjiH k KOHpy nepBbix 
cyTOK. KaK bhaho, AJiHTeJibHoe npeSbiBamie KyKOJioK npn 34° He tojibko 
Bbi3biBaeT 3HanHTeJibHyio hx rn6ejib ao BbixoAa H3 kokohob, ho h OTpnpaTeJibHO 
CKa3bIBaeTCH Ha >KH3HeCnOCo6HOCTH BbinJIOAHBHIHXCH 6jiox. 

Ilpn TeMnepaType 35° npenpaipaeTCH pa3BHTne Bcex npenMarHHajibHbix 
$a3 X. skrjabini. 

HMeioipnecn AaHHbie noKa3aJin, hto caMbin bbicokhh TeMnepaTypHbiH 
onTHMyM h onTHMyM yBJia>KHeHHH HaSjiiOAaeTCH b $a3e HHpa. 8M6pnoHajib- 
Hoe pa3BHTHej OKa3ajiocb bo3motkhbim npn KOJieSaHHHx TeMnepaTypbi ot 
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8—10 ao 34° h OTHOCHTejibHOH Bjia>KHOCTH b npeAejiax 38—100%. B sthx 
ycjiOBimx 3aKOHHHjiH pa3BHTHe ot 9 ao 100% hhh; npn cpeAHen npoAOJitfurrejib- 
HOCTH pa3BHTHH OT 3.6 AO 37 CyTOK. 

JIhhhhkh OKa3ajincb Han6ojiee nyBCTBHTejibHHMH k bjihhhhio TeMnepaTypbi 
h Bjia>KHOCTH cpeAH. OAHaKO HeAOCTaTOK Bjiarn cnjibHee jiHMHTnpyeT hx 
pa3BHTne ? He m ee h36htok. Ilpn TeMnepaType 20—28° h OTHOCHTejibHOH BJia>K- 
HOCTH 55—60% pa3BHTHe JIHHHHOK HeCKOJIbKO 3aTHrHBaeTCH (Ha 2—4 CyTOK), 
a npn AaJibHenmeM noBbimeHHH AO$nii;HTa BjianmocTH CTaHOBHTCH HeB03MO>K- 
hhm. Pa3BHTne jihhhhok MO>KeT npoHcxoAHTb npn TeMnepaType 12—32° 
h BjianmocTH cpeAH He HH>ne 55—60%; npn 3tom oKyKJineTca ot 3.6 
AO 95.6% jihhhhok npn cpeAHeii npoAOJinuiTejibHocTH pa3BHTHH ot 10 
AO 36.6 cyTOK. 

Pa3BHTHe KyKOJiOK, Kan h hhh,, Ha6jnoAajiocb b 6ojiee ninpoKHx npeAejiax 
OTKJiOHeHHH ot onTHMyMa. OAHano npn 10° pa3BHTne aoxoahjio ao nocjieAHHx 
CTaAHii $opMHpoBaHHH HMaro, ho OTpo>KAeHHH hx He nocjieAOBaJio. Tan, 
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Phc. 2. ^JiHTejibHOCTb pa3BHTHH X . skrjabini npn 20—22° h OTHO¬ 
CHTejibHOH BJiajKHOCTH 75 —80%. 

A — TeMnepaTypa (b °C); E — cytkh. 

1 — Hftijo, 2 — JiHHHHKa, 3 — KyKOJiKa, 4 — ot flftija ao HMaro. 


npn 12—34° h OTHOCHTejibHOH BJianmocra 45—100% nojiyneH BbinjioA mojio- 
Ahx 6jiox b 26—100% cjiynaeB npn cpeAHen npoAOji>KHTejibHOCTH pa3BHTHH 
ot 12 ao 40.6 cyTOK. 

OnTHMyMOM b pa3BHTHH X. skrjabini , no-BHAHMOMy, cjieAyeT cnHTaTb TeM- 
nepaTypy 20—22° npn OTHOCHTejibHOH Bjianmocra 75—80% (pnc. 1), KorAa 
b npou;ecce pa3BHTHH Ha6jiK>AaeTCH caMbiii Majibiii npoijeHT rnSejrn oco6eii 
(9%) npn yMepeHHon ckopocth pa3BHTHH (47 cyTOK). B ijejiOM HeSojibinan 
cMepraocTb (ao 10%) Ha Bcex $a3ax pa3BHTHH 6jiox OTMenajiacb npn TeM¬ 
nepaType 15 — 30° H OTHOCHTejibHOH BJiaTKHOCTH 75 — 92%. n P H 6oJIbHieM 
hjih MeHbineM Ae$Hii;HTe Bjia>KHOCTH b npeAejiax Bcex HcnbiTaHHbix TeMnepaTyp 
npOAOJI>KHTeJIbHOCTb pa3BHTHH OCTaeTCH nOHTH Ha OAHOM ypOBHe (pnc. 2), 
CMepTHOCTb >Ke B03pacTaeT, b pnAe cjiynaeB cmDKaeTcn h >KH3Hecnoco6HOCTb 
ocoSen. Han6ojiee bbicokhx TeMnoB pa3BHTHe AOCTHrajio npn 28—32°. TepMH- 
qecKHH HHTepBaJi Me>KAy onTHMyMOM (20°) h MaKCHMyMOM (28—32°) cocTa- 
BHJI 8 — 12°. 

HecMOTpn Ha cneAH^HHHOCTb Tpe6oBaHHH k TeMnepaType Ha OTAejibHbix 
<J>a3ax, hhjkhhh npeAeji pa3BHTHH X. skrjabini b u;ejiOM 6jih30k k 10°, otkjio- 
HHHCb Ha 1—2° BbIHie HJIH HH>Ke 3TOTO ypOBHH. BepXHHM npeAOJIOM pa3BHTHH 
OKa3ajiacb TeMnepaTypa 34° npn OTHOCHTejibHOH bjib>khocth 75—92%. 
B CBH3H C 3THM aKTHBHaH /KH3HeAeHTeJIbHOCTb HMaTO (nHTaHHe, pa3MHO>Ke- 
HHe, Mnrpau;HH) npoaBjineTcn nocjie 3hmobkh b MapTe—anpejie, KorAa TeM¬ 
nepaTypa cpeAH o6nTaHHH noAHHMaeTcn Bbirne 10° (Cbhphaob h AP-> 
1963; En6HKOBa h AP-, 1954). 
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METAM0P0>03 X. NUTTALLI 

Kan noKa3ajin HccjieAOBaHHH, b npopecce MeTaMop<|)03a X. nuttalli Han- 
6oJiee yCTOHHHBLIMH K BJIHHHHK) TeMnepaTypLI H BJia>KHOCTH OKa3aJIHCb He- 
imTaiomnecH $a3Li — hhijo h KyKOJiKa. OAHaKo npn C0Aep>KaHHH hhh, b no- 
HH>KeHHLix nojio>KHTejibHLix TeMnepaTypax (8—10°) b Tenemie RByx MecnpeB 
BbIXOAa JIHHHHOK H3 HHI], He 6bIJIO. He BbinJIOAHJIHCb JIHHHHKH H3 HHI], npH 20° 
H nOCJie 35-AHeBHOH 3KCn03HI],HH HX npn 8 —10° H OTHOCHTeJIbHOH BJia>KHOCTH 

75-80%. 

HaMH HcnbiTbiBaJiocb BJiHHHne hh3Koh TeMnepaTypbi Ha pa3BHTne hhii,, 
jihhhhok h KyKOJioK X . nuttalli . Hinja, OTJio>KeHHbie caMKaMH npn 20— 
24° b Tenemie oahhx cyTOK, C0Aep>KajiHCb ot 1 ao 30 cyTOK npn 8—10°, 
nocjie nero B03Bpaiii;ajiHCb b ycjiOBHH TeMnepaTypbi 20—24°, rAe ocTaBaJincb 
AO KOHpa pa3BHTHH. H3 a&hhhx Ta6n. 1 bhaho, hto npeSbiBaHHe hhh, npn 
8—10° ot 2 ao 30 Anen He BJinneT Ha cponn pa3BHTHH hx npn 20—24°. Bo 
Bcex cjiynanx pa3BHrae a^hjiocb 8—10 cyTOK. Jlnnib HenpoAOJi>KHTeJibHoe 
oxJia>KAeHHe hhh, (nepBbie cyTKn) yKopanHBaeT cpoKH hx pa3BHTHH ao 4— 
6 cyTOK. G yBejiHHeHneM cpona npeSbiBaHHH hhh; npn 8—10° coKpaipaeTCH 
hhcjio pa3BHBiHHxca jihhhhok h BbinjioAHBHiHxcH HMaro. nocjie npe6biBaHHH 
hhh; npn 8—10° CBtime 15 cyTOK pa3BHTHe jihhhhok eiije npoAOJi>KaeTCH, 
ho He 3aBepmaeTCH bbixoaom HMaro. 


T a 6 ji h d; a 1 

BjiiiAHiie Hii3Koii TeMnepaTypw Ha pa3BiiTiie X. nuttalli 
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83 

68 

83 

50 

27 

14 

7 

0 


HanSojiee nyBCTBHTejibHbiMH k B03AeHCTBHio noHHjKeHHbix TeMnepaTyp 
Sbijih jihhhhkh I CTaAHH. Ohh nornSajm b TeneHne nepBbix Tpex cyTOK R&me 
nocjie OAHOAHeBHoro npeSbiBaHHH hx npn 8—10°. JIhhhhkh II CTaAHH, em,e 
He 3aKOHHHBHiHe liHTaHne, nocjie AByxAHeBHOH 3Kcno3Hu;HH npn 8—10° b ycjio- 
bhhx 20—24° 3aKOHHHjiH pa3BHTHe ao HMaro b 45% cjiynaeB, npn btom He- 
KOTOpbie JIHHHHKH 3aBepHIHJIH pa3BHTHe BHe KOKOHa. MaKCHMaJIbHblH CpOK 
>kh3hh jihhhhok npn 8—10° — 72 ahh (3 3K3.). ^ajibHeimiee npeSbiBaHHe 
jihhhhok npn TeMnepaType 8—10° npnBOAHJio k nojiHOH hx rnSejin. 

npn coAep>KaHHH 2-cyTOHHbix kokohob npn 8—10° ot 1 ao 25 cyTOK co- 
xpaHHJiacb hx >KH3Hecnoco6HOCTb, BnocjieACTBHH H3 hhx npn 20—24° OTpo- 
>KAajiHCb HMaro. nocjie 30-AHeBHoro npeSbiBaHHH kokohob <npn 8—10° 
OTpojKAeHHH HMaro He nocjieAOBajio, b KOKOHax 6bijih HaiiAeHbi MepTBbie 
jihhhhkh. TaKHM o6pa30M, nojiyneHHbie HaMH AaHHbie CBHAeTeJibCTByiOT o tom, 
hto A^iHTejibHoe npe6biBaHHe (cBbirne 30 Alien) hhh;, jihhhhok, KyKOJioK npn 
TeMnepaType 8—10° Bbi3biBaeT nojiHyio hx rnSejib. 

Ilpn TeMnepaType 11 —12.5° 100% OTHOCHTejibHan BJianmocTb 0Ka3ajiacb 
rySnTeJibHOH AJifl Bcex npenMarHHaJibHbix $a3. Ilpn OTHOCHTeJIbHOH BJia>K- 
hocth ot 75 ao 92% HaSjuoAajicH BbinjioA jihhhhok b 39—86% cjiynaeB. 
^ajibHenniee pa3BHTHe bth jihhhhkh npoxoAHJin npn nocTeneHHOM noBbime- 
hhh TeMnepaTypbi ao 14°, npn btom 3aBepniHJiH pa3BHTHe ao HMaro ot 3.8 
AO 13.8% hhh; (pnc. 3). 
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Ilpn TeMnepaType 15—17° b npeAeJiax OTHOCHTejiBHOii BJianmocTH 65— 
92% ot HHpa ao HMaro nponuin pa3BHrae 60—95% hhh, npn cpeAHeii npo- 
AOJUKHTejibHOCTH pa3BHTHH 81.7—98.4 cyTOK (Ta6ji. 2). Bi>ime h mime 3Toro 
npe^ejia BJianmocTH npn ^aimon TeMnepaType pa3BHTne hhu, bo3mo>kho, 
HO BBHIJIOAHBHIHeCH JIHHHHKH nOmSaJIH B TeneHHe 4 — 5 cyTOK. K3 kokohob 
OTpo>KAajmcb HMaro h npn 55—60% BJianmocra, ho b ycJiOBHHX 100% Bjia>K- 

HOCTH JIHHHHKH B KOKOHaX nOmSaJIH. 

3a pa3BHTHeM npeHMarnHaJiBHbix $a3 npn 20—22° Ha6jiK>AeHHH npoBO- 
Ahjihcb b Sojiee hihpokom Anana30He OTHOCHTejiBHOii BJianmocTH. B npeAeJiax 
35—50% Bjia>KHOCTH oKa3ajioci> bo3mo2khbim pa3BHTne naccHBHbix $a3 — 
HHpa h KyKOjiKH. JIhhhhkh b 3thx ycJiOBHHX He pa3BHBajmcb, ohh nornSajm 
b nepBbie Tpoe cyTOK, He nHTancb. Ilpn TeMnepaType 20—22° b npe^ejiax 
55—100% OTHOCHTejiBHOii Bjia>KHOCTH b Tenemie 47—58 cyTOK ot HHpa po 
HMaro nponuin pa3BHTHe 24.4—88% hhh,. 

A 2 



Phc. 3. Pa3BHTHe X. nuttalli (ot ninja ao HMaro) b 3aBHCHMOCTH 
ot TeMnepaTypti h BjiaamocTH. 

A — npoijeHT pa3BHBinnxcH ocoden; B — OTHOCHTeJibHan BJiamHOCTb (b %). 

TeMnepaTypa (b °G): 1 — 11 —14, 2 — 15—17, 3 — 20—22, 4 — 28— 

30, 5 — 32, 6 — 34. 

Ilpn 28 — 32° pa3BHTne Bcex npenMarnHajibHbix $a3 HaSjiiOAajiocb b npe¬ 
AeJiax OTHOCHTejiBHOii BJianmocra 75—100%. Ilpn 3tom 3a 28 — 34 cyTOK 3a- 
BepniHJiH pa3BHTHe po HMaro 9.8 — 81% hhh,. Hn>Ke 70% Bjia>KHOCTH npn btoh 
TeMnepaType bo3mo>kho. jihihb 3M6pnoHajibHoe pa3BHTHe, ho BbimeAniHe H3 
hhh, jihhhhkh norn6ajiH b TeneHne Tpex cyTOK. OTpo>KAeHHH HMaro H3 koko¬ 
hob, noMeipeHHbix b oth ycjiOBHH, TaK>Ke He 6bijio. 

C BecbMa MaJibiM 3 $(J)eKTOM Ha6jnoAajiocb pa3BHTHe X. nuttalli npn 34°. 
B npeAeJiax 75—92% OTHOCHTejiBHOii Bjia>KHOCTH ao HMaro nponuin 
pa3BHTHe ot 2.6 ao 12.7% hhh,. HanSojibinaH CMepTHOCTb npn otom OTMena- 
jiacb, KaK h bo Bcex onbrrax, y jihhhhok I CTaAHH. Ilpn 35—36° npeKpaipa- 
jiocb pa3BHTHe Bcex npenMarHHajibHbix $a3. 

no HaniHM Ha6juoAeHHHM, $a3a HHpa HanSojiee njiacranHa k bjihhhhio 
TeMnepaTypni h bjib>khocth cpeAu. OAHaKO npn 8 — 10° jihhhhkh H3 hhh, 
He BbinjiOAHJiHCb. B npeAeJiax 11 — 34° h 35 — 100% OTHOCHTejiBHOii BJia>K- 
hocth pa 3 BHBajiocb ot 20 ao 100% hhh,. C noBbimeHneM TeMnepaTypbi a-™- 
TejibHOCTb pa3BHTHH coKpanjajiacb c 39 a° 3.5 cyTOK. 

MeHee ycTOHHHBbiMH k B03AeiiCTBHio TeMnepaTypbi h BJia>KHOCTH OKa3a- 
jihcb jihhhhkh. npn BJia>KHOCTH 55—60% jihihb b oahom BapnaHTe onbrra 
(npn 20°) HaSjuoAaJiocb oKyKJieHHe jihhhhok h nocjieAyioirjHH bbixoa HMaro 
b 25% cjiynaeB. Bojibinan CMepTHOCTb jihhhhok (72.4 — 86%) HaSjuoAajiacb 
h npn BJia>KHOCTH 75—92% h TeMnepaType 12 — 13° h 34°. B npeAeJiax 15— 
32° npn btoh >Ke BJia>KHOCTH oKyKJiHJiocb ot 72 ao 100% jihhhhok npn cpeA- 
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JJjiiiTeJibHOCTb niiKJia pasBiiTiui X . nuttalli (b cyTKax) b 3aBiiciiM0CTii ot TeMnepaTypw h B.na;KHoeTH cpe^w 
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Hen npOftOJIH^HTeJIbHOCTH pa3BHTHH OT 10 

AO 38.5 cyTOK. Ilpn BJianmocra 95—100% 
pa3BHTne jihhhhok hijio npH TeMnepaType 
20-22°. 

Pa3BHTHe KyKOJIOK B KOKOHe 0TMe i iaJI0Cb 
b Tex >ne AHana30Hax TeMnepaTypbi h Bjia?K- 
HOCTH, KaK H 3M6pHOHaJIbHOe pa3BHTHe, HO 

c MeHbniHM 3(j)(j)eKT0M npH 13—14°. B npe- 
Aejiax TeMnepaTypbi 15—32° h 65—92% 

OTHOCHTeJIbHOH BJia>KHOCTH HaSjIIOAaJICH Bbl- 

xoa HMaro b 88—100% cjiynaeB. TaKHM 
o6pa30M, npn TeMnepaType 15—32° n otho- 
CHTejibHon BjianmocTH 75 — 92% ycnenmo 
3aBepniHJin pa3BHTne ao HMaro 39.2— 
95% Hup. Ilpn 9 tom Been u;hkji pa3BHTnn 
AJihjich b cpeAHeM ot 28 ao 98 cyTOK. 
OnpeAeJinioni;ee 3HaneHne rjih. pa3BHTHn 
6 jiox HMejia BJianoiocTb cpeAi>i. TeMnepa- 
Typa Bjinnjia jinnib Ha cponn pa3BHTnn, 
KOTopbie yBeJiHHHBaJincb c ee noHmKemieM. 
BMecTe c TeM b Haninx onbiTax c nomoKe- 
HneM TeMnepaTypbi OTMenaJiocb HeSojibinoe 
yBejinneHne nncjia ocoSen, npoineAHinx 
pa3BHTne ot niipa ao HMaro. Pa3BHTHe Bcex 
npenMarHHajibHbix $a3 HanSojiee 9(j)(j)eK- 
THBHO HIJIO B yCJIOBHHX 85 — 90% OTHOCH¬ 
TeJIbHOH Bjia>KHOCTH npn TeMnepaType 15 — 
30°. B 9 thx ycjioBHHx Ha6jiiOAajiacb caMan 
HH3Kan CMepTHOCTb (5 — 16.2%). Bjiaronpn- 
hthoh A«aa pa3BHTHH X. nuttalli 0 Ka3ajiacb 
Bjia>KHOCTb 75—80%, b npeAeJiax 15—23° 
3aBepiHHJiH pa3BHTHe ao HMaro 61.5 — 
81% HHH,. MeHee 9(j)(j)eKTHBH0 pa3BHTHe HIJIO 
npn OTHOCHTeJIbHOH BJia>KHOCTH 92%, npn 
15—32° nponijiH pa3BHTHe ao HMaro 39 — 
79%. H3 HHH,, COAep>KaBIHHXCH B yCJIOBHHX 
95—100% OTHOCHTeJIbHOH BJia>KHOCTH, JIHHIb 
npn 20 — 22° pa3BHJiocb 57.4% ocoSeii, 
HH>ne h Bbirne 9 toh TeMnepaTypbi HaSjiiOAa- 
jiacb Bbiconan rnSejib. 

IIo-BHAHMOMy, onTHMajibHoii rjik pa3BH- 
thh X. nuttalli HBjmeTca OTHOCHTejibHan 
BJia>KHOCTb 85—90%, 3a othmh npeAeJiaMH 
npn Bcex ncnbiTaHHbix TeMnepaTypax CMepT- 
HOCTb B03pacTaeT. TeMnepaTypHbiH onTHMyM 
HaxoAHTCn npn 20—22°, norAa npn yMe- 

peHHOH AJIHTeJIbHOCTH pa3BHTHH 6 jiox Ha- 
SjnoAaeTcn HanSojibinee hhcjio pa3BHBiHHxcn 
oco6en. 3M6pnoHajibHoe pa3BHTHe X. nuttalli 
oKa3aJiocb B03M0>KHbiM npn TeMnepaType 
Bbirne 10°. Hhjkhhh TeMnepaTypHbiii nopor 
pa3BHTHH 9T0T0 BHAa HaXOAHTCH Ha ypOBHe 

10° npn OTHOCHTeJIbHOH BjianmocTH 75— 
92%; TeMnepaTypa 34° HBJineTcn BepxHHM 
noporoM ero pa3BHTHn. 

SAKJIIOHEHHE 

CpaBHHTeJibHO c X. skrjabini b npapecce 
MeTaMop(j)03a X. nuttalli HaSjiiOAaeTCH Heno- 
Topbiii cabht KpHTHnecKHx TeMnepaTyp h 
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npe,n;eJiOB bjib/Khocth b cto- 
poHy hx noBLimeHHH. J\jm- 
TejibHOCTb o6iu,ero ipiKJia pa3- 
BHTHH X. nuttalli HeCKOJIbKO 
6ojibine, aeM y X. skrjabini. 
B ycjioBHHx 75 — 80% othoch- 

TeJIbHOH BJia>KHOCTH npH TeM- 

nepaType 15—17° Becb h,hkji 
pa3BHTHH X. nuttalli ^jihjich 
81—98 cyTOK, X. skrjabini — 
72—89 cyTOK, npn 20—22° 
cooTBeTCTBeHHO 47—53 n 41— 
48 cyTOK, npn 32°— 24—30 h 
23—26 cyTOK. TaKoe >Ke co- 
OTHOineHHe AJiHTejibHOCTH pa3- 
bhthh Ha6jno,a;aeTCH n b npe- 
Aejiax $a3 pa3BHTna. 

Pa3BHTne X. nuttalli b 
npeAeJiax 3$$eKTHBHbix tcm- 
nepaTyp bo3mo>kho npn MeHb- 
ineM Ae^HpHTe bjib^khocth 
(OTHOCHT eJIbHaH BJia>KHOCTb 

65—70%), aeM pa3BHTne 
X. skrjabini. O^HaKo no cpaB- 
HeHHio c X. g. minax (A(|)a- 
HacbeBa, ErbiTOBa, 1963) 
X. nuttalli Sojiee cyxoaio- 
6 hbbi. 

ypoBeHb o6MeHa Bem,ecTB 
Aa>Ke y oco6en, nojiyaeHHbix 
H3 oahoh anpeKJiaAKn, no- 

BHAHMOMy, HeOAHHaKOB, TaK 
KaK b cxoAHbix ycjiOBnax boc- 
nHTaHHa CKOpOCTb pa3BHTHa 
OTAejibHbix oco6en chjibho 
B apbnpyeT. TaK, pa3BHTne 
X. skrjabini ot anpa ao nMaro 
npn 15° npoAOJi>Kajiocb ot 
76 ao 106 cyTOK, npn 20° — 
ot 37 ao 57 cyTOK n npn 
28° — ot 22 ao 36 cyTOK. Ha 

3tot pa3JinaHbm TeMn pa3BH- 
Tna OTAejibHbix oco6en b npn- 
poAe HaKJiaAbiBaeTca mhoto- 
o6pa3ne MHKpoKjiHMaTnqecKnx 
ycjiOBHH cpeAbi, hto mojkct 
BH 3BaTb BHaanTejibHbie otkjio- 
HeHna b ckopocth pa3BHTna 
6 jiox h b hx >KH3Hecnoco6HO- 

CTH. 

KaK OTMeaajiocb Bbime, 
HanSojibinaa CMepTHOCTb b 
npopecce MeTaMop(f)03a H3y- 
aaeMbix bhaob 6jiox, A^>Ke b 
onTHMajibHbix ycjiOBnax, Ha- 
6jiK>AaeTca b $a3e anpa n y 
jihhhhok I CTaAnn. B npnpoAe 
jihhhhkh 6jiox, nepeABHraacb, 
b HeKOTopbix cayaaax MoryT 
H36e>KaTb He6jiaronpnaTHbie 
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Becb ahkji pa 3 BHTHH . . . I 94 I 32 I 629 I 630 I 53.8 I 26.5 








MecTa o6nTaHHH. Hh^ito>khlih otxoa -OTMeneH b npopecce pa3BHTHH 6 jiox b 
KOKOH e. CjieAOBaTejibHO, b npopecce MeTaMop(J)03a Ha HHCJieHHOCTb 6 jiox 
rjiaBHoe OTpnijaTejibHoe BJiHHHne 0Ka3biBaeT hx CMepxHOCTb ot He6jiaro- 
npHHTHblX KJIHMaTHHeCKHX (JmKTOpOB Ha paHHHX CTa^HHX pa3BHTHH. 

CpaBHHTejibHO-BKOJiornHecKHH aHajiH3 noKa3biBaeT, hto BbicoKan Jia- 
6njibHOCTb npou;eccoB pa3BHTHH k rnrpoTepMHnecKHM bjihhhhhm ocoSemio 
xapaKTepHa RJin $a3 pa3BHTHH, He noTpeSjinioiAHx nnii^H (hhh;o h KyKOjma). 

,3,jih 3aBepmeHHH Ka>KAOH CTa^nH pa3BHTHH Tpe6yeTcn onpe^ejieHHaH cyMMa 
3(|)(|)eKTHBHbix TeMnepaTyp (Ko^KaHHHKOB, 1938). IIpeACTaBJiHeT HHTepec npo- 
aHajiH3npoBaTb pa3BHTne 6jiox c tohkh 3peHHH npnMeHeHHH npaBHJia cyMM 
Tenjia. Ilpn onpeAeJieHHH cyMMbi 3(J)(J)eKTHBHbix TeMnepaTyp no $opMyjie CaH- 
AepcoHa HaMH ncnojib30BaHbi nojiyneHHbie BKcnepnMeHTajibHO AaHHbie o npo- 
AOJi>KHTeJibHOCTH pa3BHTHH OT^ejibHbix CTa^HH npH TeMnepaType 15—17 h 
28—30° (Ta6ji. 3). 

Kan noKa3biBaioT pacneTbi, cyMMa Tenjia nonTH o^HHaKOBa npn pa3JinnHbix 
TeMnepaTypax nan b npe^ejiax $a3 pa3BHTHH, Tan h rjih o6mero pnKJia 
pa3BHTHH X. skrjabini, a Taione h ^jih X. nuttalli. ,D,jiHTeJibHOCTb pa3BHTHH 
b 3KcnepnMeHTe npn 20 h 32° 6jiH3Ka k pacneTHOH. TaKHM o6pa30M, b pe- 
jiom pa3BHTne X. skrjabini h X. nuttalli noftHHHneTCH npaBHJiy cyMM Tenjia. 
rtojiyneHHbie pe 3 yjibTaTbi cBHAeTejibCTByiOT o tom, hto b no3^He-oceHHHH h 
3hmhhh nepnoftbi pa3BHTHe npenMarHHaJibHbix $a3 3thx bhaob b ycjiOBnnx 
CpeAHea3naTCKoro nycTbiHHoro onara He nponcxo^HT, Tan Kan b kopmobbix 
KaMepax h no xo^aM Hop 6ojibnmx necnaHOK, r^e oSbihho 6jioxh OTKJia^bi- 
BaiOT ninja, TeMnepaTypa b oceHHne Mecnijbi (okthSpb) He npeBbimaeT 10° 
(MjibHHCKan, 1963), a b HHBape—$eBpajie Aa>ne Ha rjiySnHe 170 cm (Hlnpa- 
hobhh h Apyrne, 1965) cocTaBJineT 4—5°. IIo ^aHHbiM tUnpaHOBKHa, b MecTax 
o6nTaHHH cpaBHHBaeMbix HaMH bhaob 6jiox (MaHrbinuiaK), b Hopax 6ojibhioh 
necnaHKH bo Bee ce30Hbi roAa HMeeTcn 6jiaronpHHTHan ^jih pa3BHTHH 6jiox 
BJia>KHOCTb ot 77 ao 100%, a TeMnepaTypa b Hopax Ha rJiySmie 40—50 cm 
c Man no ceHTn6pb KOJie6jieTcn b npe^ejiax 15—19°, b HHBape—MapTe ot 
2.5 ao 5.5°. 

ripHHHMan bo BHHMaHne 3th noKa3aTejm TeMnepaTypbi h BbiHBJieHHbie HaMH 
3KcnepnMeHTajibHO npeAeJibi 3$(J)eKTHBHbix TeMnepaTyp h A*™TejibHOCTb pa3- 
bhthh 6jiox, mo>kho npeAnojio>KHTb, hto X. skrjabini h X. nuttalli b a^hhoh 
nacTH apeajia 3a BereTaijHOHHbiH nepnoA, c anpejin no okth6pb, MoryT a&- 
BaTb, Kan npaBHjio, A^e reHepaijHH. IIo-BHAHMOMy, b ocoSeHHO Tenjibie roAU 
B03MO>KHO nOHBJieHHe AOnOJIHHTeJIbHOH H, BepOHTHO, HeMHOrOHHCJieHHOH 
reHepapHH. OAHano npn btom cJieAyeT HMeTb b BHAy, hto TeMnepaType co- 
nyTCTByiOT APyrne $aKTopbi cpeAu, KOTopbie CTHMyjmpyiOT A n anay3y (3a- 
Aep>KKy OBoreHe3a h HHpeKJiaAKH) y bthx HaceKOMbix. 

Ha&niOAeHHH nonasajin, hto X. skrjabini cnocoSHbi pa3BHBaTbcn b 6ojiee 
nmpoKOH 30He OTKJiOHeHHH ot onTHMyMa ycjiOBHH, He>neJiH X. nuttalli u 
X. g. nimax (A^aHacbeBa h BrbiTOBa, 1963; ErbiTOBa n JleoHOBa, 1965). 

ITo-BHAHMOMy, 3TOH 6oJiee BbICOKOH 3KOJIOrnneCKOH nJiaCTHHHOCTblO H o6bHC- 
HneTcn aobojibho oSnmpHbiH apeaji X. skrjabini. IIpHHHHa me KOJie6aHHH 
hx HHCJieHHOCTH b npeAeJiax apeajia 3aKjnonaeTcn b npoTHBopenmi Me>KAy 
Tpe6oBaHHHMH BHAa h HepaBHopeHHOCTbio ycjiOBHH BHenmeH cpeAti, bkjiio- 
naa h Tpo^naecKne CBH3H, KOTopbie HMeiOT nepBOCTeneHHoe 3HaneHHe b pa3- 
MHO>KeHHH 6 jIOX. 
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HYGROTHERMAL CONDITIONS OF THE DEVELOPMENT OF PREIMAGINAL 
PHASES OF TWO SPECIES OF FLEAS OF RHOMBOMYS OPIMUS 

N. G. Gerasimova 

SUMMARY 

The metamorphosis of fleas X . skrjabini and X . nuttalli was observed experimentally 
at the temperatures from 8 to 35° within 35—100% of relative humidity. 

More effective development of all the preimaginal phases was at temperature 15—32° 
within 75—92% of relative humidity. The temperature 20—22° by relative humidity 
75—80% for X . skrjabini and 85—90% for X . nuttalli should be considered the optimum 
of the development of all the phases. The lower limit of X . skrjabini and X . nuttalli de¬ 
velopment is near to 10° G, the upper one proved to be the temperature 34° C. 

X . skrjabini highly develop in the wider zone of a divergence from optimal conditions 
than X . nuttalli and X . gerbilli minax . 
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